To eliminate potential "backward" priming effects, Glucksberg, Kreuz, and Rho (1986) introduced a variant of the cross-modal lexical priming task in which subjects made lexical decisions to nonword targets that were modeled on a word related to either the contextually biased or unbiased sense of an ambiguous word. Lexical decisions to nonwords were longer than controls only when the nonword was related to the contextually biased sense of the ambiguous word, leading Glucksberg et al. to conclude that context does constrain lexical access and that the multiple access pattern observed in previous studies was probably an artifact of backward priming. We did not find nonword interference when the nonword targets used by Glucksberg et al. were preceded by semantically related ambiguous or unambiguous word primes. However, we did replicate their sentence context results when the ambiguous words were removed from the sentences. We conclude that the interference obtained by Glucksberg et al. is due to postlexical judgments of the congruence of the sentence context and the target, not to context constraining lexical access.
time course of processing events. Is there a point in processing at which multiple senses of ambiguous words are temporarily activated?
This question has been seen as having broader implications concerning theories of complex cognitive processes. The lexical ambiguity literature is usually discussed in the context of issues concerning modular and interactive models of language comprehension and other cognitive processes. According to Fodor (1983) , a defining characteristic of an "input module" is that it is encapsulated in the sense that the output that is computed on the basis of a particular input is not affected by the operation of other processing subsystems or modules. Modular or noninteractive models do not allow top-down feedback from higher level to lower level representations. In contrast, interactive models allow information from different domains to be shared freely throughout the system (for recent discussions, see Cutler, Mehler, Norris, & Segui, 1987; Dell, 1985; McClelland, 1987; and Tanenhaus & Lucas, 1987) .
Modular theories of language comprehension make the clear prediction that the information activated when an ambiguous word is encountered should be invariant across processing contexts. The predictions made by interactive models are less clear cut. Early interactive models claimed that topdown information allowed the reader or listener to generate expectations about the upcoming input that were tested by selectively sampling the stimulus input (e.g., Goodman, 1970; Hochberg, 1978; Neisser, 1967) . These "hypothesis-testing" models would clearly predict selective access in biasing contexts. As we discuss later, recent interactive models allow for varying degrees of multiple activation, depending on the strength of contextual constraints.
Most recent studies of lexical ambiguity resolution have relied on lexical priming tasks. A number of studies in the early 1970s, beginning with Meyer and Schvaneveldt (1971), found that recognition of a target word is facilitated when the target is preceded by a semantically related prime word. This facilitation is indexed by faster lexical decisions and naming times to primed target words. Several aspects of the priming phenomenon suggested that it derived from automatic processes associated with lexical access. For example, it occurred under conditions that made it unlikely that subjects were aware that primes and targets were semantically related (Fischler, 1977) ; it occurred when primes were masked below the level of conscious awareness (Marcel, 1983) ; and it occurred in the Stroop task, in which it had a negative effect on performance (Warren, 1972 (Warren, , 1974 . Later studies complicated this picture by demonstrating that strategic factors could also contribute to priming effects, especially when the task is lexical decision (Neely, 1977; Stanovich & West, 1983; Seidenberg, Waters, Sanders, & Langer, 1984) . Conrad (1974) first applied the lexical priming methodology to lexical ambiguity resolution in sentences. She used a cross-modal procedure in which subjects listened to a sentence and then named the color of a target word presented visually at the end of the sentence. Conrad reasoned that if a particular meaning of an ambiguous word were activated in a particular context, it would prime a semantically related target. In the Stroop task, priming targets yielded longer color naming latencies than did unprimed targets (Warren, 1972) . Conrad found that sentence-final ambiguous words interfered with targets related to both the contextually appropriate and inappropriate meanings, that is, the multiple access pattern. Swinney (1979) and Tanenhaus, Leiman, and Seidenberg (1979) explicitly studied the time course of ambiguity resolution by using similar methodologies. Tanenhaus et al. (1979) examined the processing of ambiguous words in sentence contexts whose syntactic structures were consistent with only one meaning (e.g., John began to WATCH). Subjects named aloud target words related to either the appropriate or inappropriate meaning (e.g., LOOK, TIME). Targets appeared either immediately after a sentence-final ambiguous word or after a 200-or 600-ms delay. In the immediate condition, targets related to both appropriate and inappropriate meanings were facilitated compared with unrelated control stimuli. In the delay conditions, however, only targets related to the contextually appropriate meanings yielded significant priming effects. Swinney (1979) used a cross-modal lexical decision task (Swinney, Onifer, Prather, & Hershkovits, 1979) in which the visual target is presented and the auditory sentence continues. He investigated the processing of ambiguous nouns (e.g., aUGS) in contexts that semantically biased one of the noun's senses (e.g., Rumor had it that, for years, the government building had been plagued with problems. The man was not surprised when he found several spiders, roaches and other BUGS in the corner of his room). Swinney found priming to targets related to the biased and unbiased sense when the target word was presented immediately after the ambiguous word. When the target was presented three syllables downstream, only targets related to contextually biased senses were facilitated.
There is now an extensive literature of cross-modal lexical priming studies of ambiguity resolution (Hudson & Tanenhaus, 1984; Lucas, 1987; Oden & Spira, 1983; Onifer & Swinney, 1981; Seidenberg, Tanenhaus, Leiman, & Bienkowski, 1982; Simpson, 1981; Tanenhaus & DonnenwerthNolan, 1984) . The cross-modal priming methodology has also been widely used in studies of lexical access with unambiguous words (Greenspan, 1986; Merrill, Sperber, & McCauley, 1981; Tabossi, 1988b; Whitney, McKay, Kellas, & Emerson, 1985) . The results of the ambiguity studies depend on the timing of target presentation. All studies that have probed at delay intervals of 200 ms or more have found priming only for targets related to the contextually biased sense, except for Oden and Spira (1983) , who found priming for targets related to the semantically unbiased sense at a 500-ms delay, although there was significantly more priming for the targets related to the biased sense. Studies that have probed immediately after an ambiguous word typically have found equivalent amounts of priming to targets related to both contextually biased and unbiased senses of an ambiguous word, regardless of contextual bias and regardless of whether the context biased the dominant (more frequent) or subordinate sense of the ambiguous word.
Two studies have found initial selective access. Seidenberg et al. (1982) found that when the prior context contained a word strongly related to one meaning of the ambiguous word, only targets related to biased senses were facilitated. They argued that a word in the sentence context can prime one meaning of a subsequent ambiguous word in the same way that the meaning(s) of an ambiguous word can prime related targets. These priming effects have been characterized as "intralexical" (Forster, 1979) , in that they derive from relations among lexical items represented within the lexical module.
More recently, Tabossi, Colombo, and Job (1987) found selective access for dominant senses of ambiguous words in a cross-modal lexical decision task using contexts that primed salient features of one sense of an ambiguous word (see also Tabossi, 1988a Tabossi, , 1988c ). Tabossi argues that previous studies failed to find selective access because the semantic contexts did not create constraints on the upcoming information that were specific enough to result in selective access. Thus, it now appears that selective access can obtain in restricted types of contexts. Tanenhaus, Dell, and Carlson (1987) suggest that selective access occurs only when the context directly activates aspects of the lexical representation of the upcoming word, as was the case in the Seidenberg et al. (1982) and Tabossi et al. (1987; Tabossi, 1988a) studies.
The observation that the initial activation of word meanings is typically not affected by biasing contextual information has been used to make a number of claims about language processing. For instance, it has been taken as evidence that the lexicon is a processing module (for discussion, see Cairns, 1984; Seidenberg, 1985; Seidenberg & Tanenhaus, 1986; Tanenhaus, Carlson, & Seidenberg, 1985) , as well as the more general claim that the language comprehension system is composed of a number of such autonomous subsystems as proposed by Forster (1979) , and as evidence against comprehension involving continuous interactions between different types of information, as is suggested by interactive models.
However, the multiple access of ambiguous words in context is compatible with some connectionist-style interactive models. Cottrell (1988) and Kawamoto (1988) have developed connectionist models that are interactive yet yield multiple access. In these models the degree to which multiple senses are activated depends on the frequency of the sense and the degree of contextual constraint (see also McClelland, 1987) .
At the same time that there is increasing theoretical consensus that multiple senses of ambiguous words are briefly activated, recent discoveries about lexical priming tasks raise the possibility that multiple access in priming tasks might occur as a result of a task-related artifact. The logic of the priming methodology is that activation of word senses can be diagnosed by examining the automatic, semantic priming effects of an ambiguous word. An ambiguous word is followed by targets that are semantically or associatively related to one or another of its meanings. An accessed meaning is thought to prime a related target through forward spread of activation through the lexical network. It is now clear that "priming" effects observed with the lexical decision task, and perhaps other lexical priming tasks, could derive from other sources. In the lexical decision task the subject's word/nonword decision to a target stimulus is also influenced by judgments concerning the congruence of the target and the preceding context (Forster, 1981; Seidenberg et al., 1984; Stanovich & West, 1983) . Whereas semantic priming is thought to facilitate recognition of a target word, congruence judgments are thought to bias the postrecognition decision stage in the lexical decision task. Thus facilitation results when prime and target are syntactically congruent but semantically unrelated, and contextual information can influence decisions concerning nonwords that lack semantic content (Forster, 1979; Goodman, McClelland, & Gibbs, 1981; Neely, 1976 Neely, , 1977 Seidenberg et al., 1984; Stanovich & West, 1979) .
More recently, attention has focused on a second source of facilitative contextual effects in lexical decisions, so-called "backward priming" (Kiger & Glass, 1983; Koriat 1981) . Backward priming obtains when the recognition of a word is facilitated by information that is presented at a later point in time. The possibility that backward effects of the target on the prime might play a role in lexical priming was first considered by Warren (1974) . He conducted a color naming study using primes and targets in which the strength of association between the prime and target was asymmetric. Consider FRUIT and APPLE, for example. The highest associate of FRUIT is APPLE; however, FRUIT is not a high associate of APPLE. Warren found interference in color naming to targets which were "forward associates" of the prime, but he did not find interference with "backward associates," that is, when APPLE was used as a prime for FRUIT. However, in a lexical decision experiment, Koriat (1981) found facilitative priming effects on trials in which there was a backward association between prime and target, using a shorter stimulus onset asynchrony (SOA) than Warren had used, and the lexical decision task. Kiger and Glass (1983) presented primes such as FRUIT followed by associates such as APPLE but had subjects make the lexical decision to the prime. Facilitation also obtained in this case.
Backward priming could compromise the conclusions drawn from cross-modal studies for several reasons. It is possible, for example, that only the contextually appropriate sense of an ambiguous word is initially activated. When a target word related to the alternative sense is presented, that sense is then activated through backward priming. Alternatively, all priming obtained at short delay intervals in crossmodal tasks could be due to backward priming from the target.
Although it has yet to be demonstrated under conditions similar to those in cross-modal ambiguity studies, the backward priming phenomenon nonetheless introduces uncertainty concerning the interpretation of the ambiguity studies. There are two ways to address this issue. One is to investigate more fully the conditions under which backward priming is observed (e.g., Peterson & Simpson, in press; Seidenberg et al., 1984) . The other is to introduce methods that eliminate potential backward effects.
Gilder and Glucksberg (1984) introduced a new methodology with the goal of eliminating the potential backward priming effect. In their modified version of the cross-modal lexical decision paradigm, an ambiguous word (such as SCALE) was followed by a nonword (such as WEIGN) which was a misspelling of a word related to one meaning (WEIGH). GildeR and Glucksberg reasoned that these stimuli would be sensitive to forward priming but would eliminate backward priming. They developed a set of misspelled nonwords derived from the targets of Onifer and Swinney (1981) . Glucksberg, Kreuz, and Rho (1986) report several experiments that were conducted in order to validate these stimuli. First, the misspelled nonwords did not affect lexical decisions to the words they were modeled on; that is, WEIGN, when used a prime, did not effect lexical decisions to the target word SCALE. Secondly, they found that the ambiguous word SCALE interfered with lexical decisions to a misspelled target related to each of its senses (e.g., SCALE slowed lexical decisions to both EISCH and WEIGN). Thus the nonword targets apparently had the desired properties for eliminating backward priming. Gilder and Glucksberg also created a set of nonword controls by rearranging the letters in the misspelled nonwords. These stimuli were designed to be as wordlike as the related nonword targets.
In a replication of the study by Onifer and Swinney (1981) using these misspelled nonword targets, Glucksberg et al. (1986) found interference only for targets related to the contextually biased readings of ambiguous words. Decision latencies for targets related to contextually inappropriate readings did not differ from those in unrelated control conditions. This outcome obtained whether the context biased the dominant or the subordinate sense of the ambiguous word. Glucksberg et al. (1986) also conducted two control experiments to rule out an alternative explanation of their results based on the properties of the nonwords. In the first experiment the targets used in the Onifer and Swinney replication were presented visually without a preceding context. In the second experiment, the targets were preceded by unrelated sentence contexts. In both experiments lexical decisions to the related nonword targets did not differ significantly from lexical decisions to control nonwords.
In sum, Glucksberg et al. seemed to have demonstrated that when backward priming is eliminated, an ambiguous word primes only a target related to its contextually biased sense. They concluded that context can constrain lexical access and that the multiple access pattern observed in previous experiments was an artifact of backward priming.
There is, however, an alternative interpretation of the Glucksberg et al. (1986) results. Interference only for targets related to contextually appropriate senses might obtain even if ambiguous words do not prime misspelled nonword targets at all. As noted above, recent accounts of lexical priming implicate both prelexical and postlexical components (Balota & Chumbly, 1984; Balota & Lorch, 1986; Seidenberg et al., 1984) . The lexical decision and naming tasks are both sensitive to prelexical priming effects when the targets are semantically related words. However, lexical decisions to both words and nonwords are highly sensitive to postlexical processes that result from the perceived congruence of prime and target. Only nonwords related to the contextually appropriate meaning would yield interference if decisions were solely influenced by such postlexical processes. Assume, for example, that SCALE does not influence WEIGN. The subject hears the sentence John put the heavy bag on the SCALE, followed by the target WEIGN. Interference results because of the relation between the target and the sentence context, not because the ambiguous word primes a target related to one of its meanings. That lexical decisions would be biased by contextual information is plausible in light of previous research. The subject in the Glucksberg et al. experiments is confronted with targets that are either words or misspellings of words. It is known that subjects rely upon contextual information in making the difficult discrimination between words and very wordlike nonwords. Indeed, Stanovich and West (1983) and Forster (1981) argue that although subjects could, in principle, base their decisions only on the properties of the targets, they find it very difficult to inhibit judgments based on the relatedness of sentence context and target.
The literature on priming effects with nonwords lends some support to a postlexical interpretation. Schvaneveldt and McDonald ( 1981) found no effects of related primes on lexical decisions to related (misspelled) nonwords, and White (1986) found facilitory effects of related contexts. In contrast, O'Connor and Forster (1981) found interference. However, they presented the prime and target simultaneously, and the lexical decision was to both items. This task and mode of presentation result in slower response times and seem likely to encourage a context matching strategy. Finally, Rosson (1983) , using the naming task, which is typically less susceptible to postlexical processes, found that related targets did not affect the naming of related nonwords.
In sum, the intent of both the word and nonword priming methodologies is to diagnose the access of word meanings by examining the priming effects of an ambiguous word on a related target. It is possible, however, that the nonword interference task is sensitive to postlexical integration of context and target, but not to the priming effects of the ambiguous word. If this were the case, the misspelled nonword methodology could not provide evidence bearing on the information that is initially activated when an ambiguous word is processed.
These observations provided the motivation for the following studies. We sought to obtain more decisive evidence concerning the effects of contextual information on lexical decisions to misspelled nonword targets.
Experiment 1: Lexical Decisions to Word and Nonword Targets
We began this series of experiments by examining whether ambiguous words prime nonword targets in the absence of biasing contextual information. Using the standard wordword priming methodology, Holley-Wilcox and Blank (1980), Simpson and Burgess (1985) , and Senytka, Tanenhaus, and Seidenberg (1982) found that lexical decision latencies were facilitated when ambiguous words were followed by targets related to either alternative meaning, compared with unrelated control conditions. According to Glucksberg et al. (1986) , the use of nonword targets eliminates backward priming but preserves forward priming, which yields interference on related trials compared with unrelated controls. It follows that in the absence of contextual information, ambiguous words should prime at least some related nonword targets. If the results of the earlier studies using word targets were not due to backward priming, the multiple access pattern should replicate with nonword stimuli: Targets related to both dominant and subordinate senses should yield significant interference, compared with unrelated controls. If the multiple access pattern was the result of backward priming, interference should still obtain on trials when the nonword target is related to the (single) accessed sense of an ambiguous word prime. Hence, there should be a net priming effect on trials on which an ambiguous word is followed by a related target, compared with unrelated control trials.
In order to assess these outcomes, we employed the conditions presented in Table 1 .
Ambiguous words and nonword targets were taken from the materials used by Glucksberg et al. (1986) . Each ambiguous word was followed by nonword targets related to its dominant and subordinate senses. In related control conditions, the targets were preceded by unambiguous, semantically related words. Unrelated control conditions were created by re-pairing unambiguous primes and nonword targets. Similar conditions were used in a study by Seidenberg et al. (1982) . The comparison between the unambiguous related and unrelated conditions tests whether the nonword methodology is sensitive to standard semantic priming effects. According to Glucksberg et al., interference should result when the target nonword is a misspelling of a word that is semantically related to the prime. Similarly, there should be interference in the ambiguous related conditions compared with unrelated controls. Multiple access would be indicated if there were interference in both ambiguous related conditions compared with unrelated controls; selective access would result in smaller, but nonetheless significant, interference effects in the ambiguous related conditions than in the unambiguous related conditions. Finally, in order to compare the word-word and word-nonword methodologies, we replicated this experiment by replacing the nonword targets with the correctly spelled words from which they were derived.
Method
Subjects. Sixty McGill University undergraduates participated.
All were native speakers of English with normal or corrected-tonormal vision.
Stimuli. In the nonword version of the experiment, the stimuli consisted of 24 sets of prime-target pairs like the ones in Table 1 . The primes in this experiment were presented visually; therefore, a reduced set of ambiguous words was used because 14 of the ambiguous words used by Glucksberg et al. (1986) were nonhomographic homophones. The ambiguous words and nonword targets related to dominant and subordinate meanings were taken from Glucksberg et al.'s materials. Each target was also paired with an unambiguous related word, and the unambiguous prime-target pairs were re-paired to form unrelated stimuli, resulting in 144 prime-target pairs. These items were divided into three counterbalanced stimulus lists with 8 items of each type in each list. Each prime and target appeared only once in a list in order to eliminate effects of stimulus repetition. Each list also included 24 pairs of unrelated words. Thus there were 32 trials in which primes were followed by related targets and 40 in which they were followed by unrelated targets. Each list was presented to 10 subjects. In the word version of the experiment, the same stimulus lists were used, but all nonword targets were changed to the words from which they were derived, and the unrelated word targets were changed to pronounceable nonwords. Each list was presented to 10 subjects.
Procedure. The stimuli were presented on an Apple lie computer equipped with a monochrome screen, real-time clock, and external response keys. Each trial began with a fixation point presented for 750 ms in the center of the screen. The priming word then appeared for 750 ms one line above the location of the fixation point. ~ The priming word was then replaced by a masking pattern consisting of a row of ###s; simultaneously, the target stimulus appeared one line below the location of the fixation point. The target remained on the screen until the subject made a response, and it was followed by an intertrial interval of 2 s. Subjects were instructed to attend to both stimuli and to make a word/nonword decision to the target by pressing appropriate buttons. Response latencies were timed in milliseconds from the onset of the target to the onset of the subject's response. A hardware modification ensured that clock initiation was synchronized with target presentation.
Results
vs. subordinate meanings), and condition (ambiguous related, unambiguous related, unambiguous unrelated).
The results in the nonword version can be summarized simply: There were no significant priming effects (all Fs < 2). Combining data across the dominance factor, the means in the ambiguous related, unambiguous related, and unambiguous unrelated conditions were 747, 749, and 748 ms, respectively.
In the word version, there was facilitation for targets related to dominant meanings, and interference for targets related to subordinate meanings. In the analysis by items, there was a main effect of condition, F(2, 84) = 3.18, MSe = 2,715, p < 0.05, and a Dominance x Condition interaction, F(2, 84) = 3.26, MSe = 2,715, p < 0.05. In the analysis by subjects, there was a main effect of condition, F(2, 54) = 3.54, MS~ = 4,163, p < 0.05; the Dominance x Condition interaction was not significant, however, F(2, 54) = 2.16, p >. 10. The error data were consistent with these results.
Discussion
In the absence of biasing sentence contexts, the ambiguous word/misspelled nonword pairs did not yield priming effects, nor did the unambiguous words followed by related misspelled targets. In contrast, reliable priming effects were obtained with the standard word-word methodology. The pattern of results obtained in the word version is consistent with the results of Simpson and Burgess (1985) , who studied the time course of meaning activation by using multiple stimulus onset asynchronies. In their study, multiple access obtained with prime-target SOAs of 100, 300, and 500 ms. At an SOA of 750 ms, targets related to dominant meanings yielded facilitation, whereas targets related to subordinate meanings yielded interference (see also Burgess & Simpson, 1988) . We obtained the latter pattern by using a delay interval of 750 ms. The results are consistent with the view that in the absence of contextual information, subjects initially access multiple meanings of ambiguous words; within about a half a second, they retain one meaning (typically the dominant one) and suppress the alternative (the subordinate one).
The failure to obtain priming effects with nonword targets, even with unambiguous stimuli, raises the possibility that the nonword manipulation has the unintended consequence of eliminating all priming effects, not merely backward ones. However, there were several methodological differences between the Glueksberg et al. (1986) experiments and Experiment 1 which might account for the divergent patterns of results. First, there is an important difference in the stimulus materials. In our study, each misspelled nonword appeared in each condition: related ambiguous, related unambiguous, and unrelated control. In the Glucksberg et al. studies, different sets of nonwords appeared in the related and unrelated conMean lexical decision latencies and percent errors for the word and nonword versions are presented in Table 2 . Statistical analyses were based on both subject and item means in each condition. In the analyses of variance, there were three factors: stimulus list, dominance (targets related to dominant
We originally intended to examine a range of prime-target SOAs; however, we decided not to run additional SOAs after we failed to find evidence for interference in this experiment and in Experiment 2, which was run concurrently. Note. RT = reaction time; EP = error proportion.
ditions. Their analyses involve comparisons between related trials in which a word such as SCALE was followed by a misspelled nonword such as WEIGN, and unrelated trials in which SCALE was followed by a nonword created by rearranging the letters of the target word (e.g., WINGE). Only in their experiments, then, could priming effects be related to differences between the nonword targets. Second, both primes and targets in Experiment 1 were presented visually, whereas Glucksberg et al. used the cross-modal auditory-visual procedure. Finally, our experiment did not include the sentence contexts which might have contributed to Giucksberg et al.'s interference effects. In the following experiments we examined each of these possibilities.
Experiment 2: Comparison Between Control Conditions
In this experiment, we compared latencies on related ambiguous trials with those on two types of unrelated control trials. One control condition simply used Glucksberg et al.'s (1986) rearranged nonwords (e.g., SCALE-WINGE). The other control condition used the same targets as in the related ambiguous trials. The related ambiguous stimuli, for example, included the pairs SCALE-WEIGN and MOLD-SHAYP. The misspelled control stimuli were formed by re-pairing these stimuli (SCALE-SHAYP, MOLD-WEIGN).
Method
Subjects. Subjects were 24 introductory psychology students participating for course credit at the University of Rochester. All were native English speakers and had normal or corrected-to-normal vision.
Stimuli. Three conditions were used. In the related ambiguous condition, the prime was an ambiguous word followed by a misspelled nonword target related to the dominant meaning (e.g., SCALE-WEIGN).
In the first unrelated control condition, each ambiguous word was followed by the unrelated nonword used by Glucksberg et al. (1986) . They created these nonwords by reordering the letters in the related nonword target (e.g., SCALE-WINGE). In the second unrelated control condition, the related nonwords such as WEIGN were re-paired with other, unrelated ambiguous words (e.g., MOLD-WEIGN). In both control conditions, then, primes were followed by unrelated nonwords; the first two conditions involved different targets, whereas the first and third conditions involved the same targets. The stimuli were the 48 ambiguous words used by Glucksberg et al., along with the related and unrelated nonword targets associated with their dominant sense. We used only the targets related to the dominant sense of the ambiguous word because we wanted to maximize our chances of finding interference. Thus, we used only the condition in which interference would be most likely to obtain, and we increased the number of trials per condition. Each ambiguous word appeared in only one condition on each of three lists, resulting in 16 trials of each type per list. The words were rotated through conditions across lists in a modified Latin square so that each of the 48 words appeared in a different condition on each list. Each list also included 64 unrelated word-word trials and 16 filler nonword trials, resulting in a total of 128 trials. Lists were divided into two blocks, each block containing an equal number of trials from each condition. Eight subjects were presented with each list.
Design and procedure. The experimental design was a 3 x 3 mixed factorial, with the between-subjects factor corresponding to lists. The within-subjects factor corresponded to the three target types: related ambiguous, misspelled unrelated, rearranged unrelated. Each subject was assigned to one of the three lists. The experiment consisted of l0 practice trials and 128 experimental trials. A trial consisted of a fixation point, followed by an ambiguous word (or filler word), followed by the target. The fixation point appeared in the center of the cathode-ray tube (CRT) for 500 ms. This was immediately followed by the prime, which was presented for 500 ms. The prime was then masked by a solid bar pattern, and the target appeared on the line below the prime. Responses were made by pressing the word button with the index finger of the right hand and the nonword button with the index finger of the left hand. ~ubjects were instructed to rest their fingers on the buttons and to make the word-nonword decision as quickly as possible, although not so quickly as to make many errors. Stimuli were presented on an Apple IIe computer equipped with a Digitry CTS response system.
Results and Discussion
Error rates did not vary significantly across conditions, F < 1 (related nonword, 4.2%; rearranged nonword, 4.7%; misspelled nonword, 2.9%). All reaction times more than 2.0 standard deviations above or below the mean for a particular subject were replaced by the subject's mean score plus or minus 2.0 standard deviations] List was not significant by subjects or items (Fs < l), but did interact with target relatedness by subjects, F(4, 42) = 3.08, MSe = 2,252, p = .026, and by items, F(4, 90) = 5.09, MSe = 11,076, p = .00 I. There was an effect of target relatedness both by subjects, F(2, 21) = 6.69, MS~ = 4,896, p --.003, and by items, F(2, 45) ---3.74, 2 The criteria used to determine which subject's response constituted on outlier differed between Experiment 1 and Experiments 2-5 due to software differences between the two labs. MS~ = 8,132, p = .027. As in the Glucksberg et al. (1986) experiment, interference obtained in the related nonword condition compared with the rearranged nonword control (668 ms vs. 647 ms) by subjects, F(1, 21) = 5.46, MS~ = 5,271, p = .029, and by items, F(l, 45) = 6.57, MS~ = 12,444, p = .013. However, a different pattern of results obtained when the related nonword condition was compared with the misspelled control (668 ms vs. 674 ms). There was no priming effect either by subjects, F(1, 21) = 1.27, MS~ = 481, p = .27, or by items (F < 1). Interference obtained when the related nonwords were compared with the rearranged controls used by Glucksberg et al. The effect is due to the fact that the rearranged nonwords were rejected as words more rapidly than the misspelled nonwords (647 ms vs. 674 ms), by subjects and items, F(I, 21) = 10.50, MSe = 8,938, p = .004; F(1, 45) = 4.60, MS~ = 11,948, p = .037.
The results are consistent with the hypothesis that the Glucksberg et al. interference effects did not derive from the priming effects of an ambiguous word on a related nonword target. When the properties of the nonword targets were controlled by using the same targets in related and unrelated conditions, no interference effect obtained as in Experiment 1. Interference did, however, obtain when related nonwords were compared against the nonword controls used by Glucksberg et al. The most likely explanation is that the nonword controls were less wordlike than the related nonwords and thus more difficult to reject as words in the lexical decision task.
Experiment 3: Cross-Modal Presentation
It is possible that we did not obtain interference effects in the previous studies because the stimuli were presented visually, rather than cross-modally. Glucksberg et al. (1986) argue that an auditorily presented prime would not be processed as quickly as a visually presented prime because of the serial nature of auditory input. This could allow for the perceptual simultaneity of the prime and target, resulting in a better opportunity for the target to serve as a context for the prime. Experiment 3 was a replication of Experiment 2, using crossmodal presentation.
which remained on the screen. The target word appeared immediately below the fixation point. The design and procedure were the same as those used in Experiment 2, except that the prime was presented auditorily. A trial was initiated with a fixation point which remained on the CRT.
Results and Discussion
Error rates did not vary significantly across conditions, F < 1 (related nonword, 1.8%; rearranged nonword, 2.6%; misspelled nonword, 3.1%). All reaction times more than 2.0 standard deviations above or below the mean for a particular subject were replaced by the subject's mean score plus or minus 2.0 standard deviations. List was not significant by subjects or items (Fs < 1), but list did interact with target by subjects, F( 1, 21) = 1.14, MSc = 884, p =. 30, or by items, F(1, 45) = 2.34, MSe = 6,256, p = .13. Nonword controls were rejected as words (624 ms) more quickly than the rotated controls (642 ms); however, this effect was only marginally significant by subjects, and it did not approach significance by items, F(1, 21) = 3.45, MS~ = 3,870, p = .077, F(I, 45) = 2.34, MS~ = 6,451, p = .133.
As in Experiment 2, the nonword interference effect obtained only when related trials were compared with the rearranged controls. Hence, the failure to obtain an interference effect using the Glucksberg et al. (1986) controls was not due to the use of unimodal presentation.
Experiment 4: Verification of the Priming Effect

Method
Stimuli. The stimuli were identical to Experiment 2. Design and procedure. The prime words used in Experiment 2 were recorded on one channel of a reel-to-reel stereo tape recorder. The end of the word was then isolated manually by slowly moving the tape back and forth across the head of a two-headed stereo tape recorder (Sony TC-270), and a brief 500-ms tone was placed on the other channel, precisely at the offset of the ambiguous word. Subjects listened to the prime words binaurally through stereo headphones. The tone, which was inaudible to the subject, was connected to a silent voice relay. When the voice relay closed, a target stimulus was presented for lexical decision on the CRT of an Apple lie equipped with the Digitry CTS system. Each trial began with a fixation point, No interference effects were obtained in the previous two experiments when the wordlike nonwords were compared with the appropriate controls. Experiment 4 was conducted to determine whether the ambiguous words used in Experiments 2 and 3 would facilitate lexical decisions when the related nonword targets were replaced by the words from which they were derived. This experiment serves primarily as a methodological check to ensure that we would obtain the usual priming effects.
Stimuli. Word-word pairs were formed by replacing misspelled nonwords with the words from which they were derived (e.g., SCALE-WEIGH). There is no word counterpart of the "control-nonword" condition (e.g., SCALE-WlNGE), and we wanted to maintain the same pairing of primes and targets as in the Experiments 2 and 3. In order to accomplish this, the 16 ambiguous words that had been paired with control nonwords on each list in Experiments 2 and 3 were paired with filler nonwords and not analyzed. Thus only 32 ambiguous words, 16 in the related and 16 in the control conditions, contributed data from each list. Across the three lists, however, each of the 48 ambiguous words was paired once with a word related to its dominant sense (e.g., SCALE--WEIGH) and once with a control target word, that is, a target word related to one of the other ambiguous words (e.g., SCALE-PETAL). Thirty-two filler word-word trials with unambiguous primes and 64 word-nonword trials were added, bringing the total to 128 trials.
Design and procedure. The experimental design was a 3 × 2 mixed factorial, with the between-subjects factor corresponding to lists. The within-subjects factor corresponded to prime-target relation (related or unrelated). Each subject was assigned to one of the three lists. The procedure was identical to Experiment 2. All stimuli were presented visually, and subjects made lexical decisions to the targets.
Results
Error rates did not vary significantly across conditions, F < 1 (related, 0.9%; unrelated, 1.4%). All reaction times more than 2.0 standard deviations above or below the mean for a particular subject were replaced by the subject's mean score plus or minus 2.0 standard deviations. Lexical decisions were faster to related trials (584 ms) than to unrelated trials (605 ms), This difference was significant by subjects, F(1, 21) = 9.32, MS,. = 5,525, p = .006, and nearly significant by items, F(1, 45) = 3.87, MSc = 7,473, p = .055. List interacted with relatedness by subjects, F(2, 21) = 3.54, MSe = 2,097, p = .047, and by items, F(2, 45) = 53.05, MS~ = 102,372, p < .001. Thus, as in Experiment 1, the usual semantic priming effect obtained when the targets were words related to the dominant sense of the ambiguous word.
Discussion: Experiments 1-4
The results presented thus far fail to find any evidence of interference in making lexica[ decisions to the misspelled nonword targets used by Glucksberg et al. (1986) when they are presented in the context of related ambiguous or unambiguous words. These results suggest that the nonword methodology does not provide a way to diagnose the initial activation of word senses. Our results are somewhat unexpected, given the Gildea and Glucksberg (1984) study cited by Glucksberg et al. (1986) , in which they report that "Words such as STATE interfered with lexical decisions to both CONBISHUN and CONDRY .... Mean lexical decision latency to the pseudowords in neutral contexts was 752 ms, compared to 817 ms in the context of their related ambiguous words, t(20) = 2.49, p < .05" (p. 327). According to Glucksberg (personal communication, August 3, 1988) subjects made a lexical decision to a word or nonword on each trial. The critical comparison was between nonword trials in which the preceding trial was either an unrelated word or a related ambiguous word. It is not apparent to us how to reconcile our results with those of Giidea and Glucksberg, given the differences in the procedures. Whether or not nonword interference occurs in a given experiment may well depend on a number of factors which have been shown to influence decision strategies in the lexical decision task, including the composition of the word and nonword stimuli, as well as the proportion of related trials. However, our experiments clearly demonstrate that the nonword stimuli used by Glucksberg et al. (1986) do not show priming effects under conditions in which priming is typically observed with words. Hence, the nonword methodology does not provide a reliable way to diagnose the initial activation of word senses.
Why, then, did Glucksberg et al. (1986) find interference effects in their sentence context studies? The most likely possibility seems to be that lexical decisions to the nonwords can be influenced by postrecognition judgments of the congruence of a target with a preceding context. In the Glucksberg et al. experiments, the information available to bias the decision process was provided by the sentence contexts themselves. By design, each context was congruent with only one nonword target. From this perspective, Glucksberg et al.'s experiment actually involved two conditions: targets related to context and targets unrelated to context. Whether the sentence context incorporated an ambiguous word or not was irrelevant. Interference resulted when a misspelled target was related to the context. If this account is correct, we should obtain results similar to Glucksberg et al.'s when the sentence contexts contain no ambiguous word primes. We tested this prediction in Experiment 5.
Experiment 5: Replication Without Ambiguous Words
This experiment is a replication ofGlucksberg et al.'s (1986) Experiment 1 except for two important methodological changes. First, we presented nonword targets one word earlier than they did. On each trial, target presentation was triggered by the word that had preceded the ambiguous prime in their materials. Second, to obviate any backward effects of the ambiguous word on the target, we replaced the ambiguous word with a word that was semantically unrelated to the target but consistent with the context. Thus, the congruence of sentence context and target provided the only basis for interference effects. Table 3 illustrates the sentences, targets, and interruption points used by Glucksberg et al. (1986) and the modifications we introduced. In light of the results of Experiments 2 and 3, we used the Glucksberg et al.'s nonword controls (Experiment 5a) and the related nonwords as their own control (Experiment 5b).
Experiment 5a
Method Subjects. Subjects were 24 undergraduate students at the University of Rochester, participating for course credit. All were native English speakers and had normal or corrected-to-normal vision. Table 3 Sample Sentences Used in Experiment 5
1. Before he started his diet he had been afraid to get on a T LADDER (replaces SCALE) but now he was pleased to see that dieting had been worth it and he was thinner. Targets: WEIGN-WINGE 2. The Congress has imposed a new gas ]~ LAW (replaces TAX) which will make the cost of gasoline climb by at least ten per cent. Targets: 1NCUMM-CUMMIN 3. She formed the clay using a ]' TOOL (replaces MOLD) because she wanted the bowl she was making to be perfectly round. Targets: SHAYP--PAYSH Note. Representative sentences, target presentation points, and nonword targets are shown. The arrow (T) in each sentence indicates the point at which the target was presented. Targets following each sentence are the related nonword and nonword control, respectively. the subject's mean score plus or minus 2.0 standard deviations. The mean reaction time for the related nonword targets was 858 ms, and the reaction time for the controls was 829 ms. Nonword targets related to the sentence context were significantly more difficult to reject as words than the control nonword targets both by subjects, F(1, 22) = 7.76, MSc = 9,661, p = .01, and by items, F(1, 44) = 9.66, MSe = 22,816, p = .003. There was not a significant effect of list, F(I, 22) = 2.00, MSe = 32,500, p =. 171, by subjects or by items (F < 1), and list did not interact with contextual relatedness (F < 1). Error rates did not vary significantly across conditions, F < 1 (related nonword, 3.1%; control, 1.9%),
Experiment 5b
Stimuli. The 48 test sentences used by Glucksberg et al. (1986) , originally presented in Onifer and Swinney (1981, Experiment 2), were used. In addition, 48 filler sentences were constructed to match each of the critical sentences in length and syntactic structure. We selected the nonword target related to each sentence and its unrelated target, resulting in two conditions. The ambiguous words in the original sentences were replaced by unambiguous words that were unrelated to the targets. Two counterbalanced stimulus lists were formed; each sentence context occurred once in each list, with an equal number of trials from each condition in each list, yielding a total of 96 sentence-target pairs. Subjects were presented with 33 questions, randomly distributed throughout the series of trials, that related to some aspect of the preceding sentence, in order to ensure that subjects comprehended the sentences.
Design and procedure. The sentence contexts were recorded on the left track of a Sony TC-270 stereo tape deck. The sentences were recorded in random order, except for the first 10, which were filler sentences. Sentences and questions followed each other at approximately 3-s intervals. On the right track of the tape, a 1000-Hz tone was recorded at the offset of the word preceding the word that was substituted for the ambiguous item in the original sentence. Tones were placed at analogous locations in the filler sentences. The tone triggered the immediate display of the target on a computer screen.
The experimental design was a 2 x 2 mixed factorial, with the between-subjects factor corresponding to list. The within-subjects factor corresponded to target type (related or control).
Subjects sat in front of the computer and listened to sentences through headphones. They were instructed to listen to the sentences and to expect a letter string to appear on the CRT at some point during the sentence. Subjects were to press the right button if the letter string was a word in the English language, and the left button if the string was a nonword. Subjects were told that is was important to understand the sentences because, after some sentences, they would be presented with a yes-no question quizzing them about some aspect of the sentence. Ten practice trials were given to familiarize subjects with the procedure.
Subjects listened to the sentences as they were played on a Marantz PMD420 stereo cassette deck, which triggered an Apple lie computer. Millisecond timing and response collection was controlled by a Digitry CTS system.
Method
Subjects. Subjects were 30 undergraduate students at the University of Rochester, participating for course credit. All were native English speakers and had normal or corrected-to-normal vision.
Stimuli. The stimuli were the same as those used in Experiment 5a, with one important exception. The controls used by Glucksberg et al. (1986) and in our Experiment 2 were not used. Instead, control nonwords were rotated so that each misspelled nonword appeared in both related and unrelated conditions.
Design and procedure. The design and procedure were identical to Experiment 5a. The two lists were counterbalanced so that each nonword appeared once in a list.
Results and Discussion
All reaction times more than 2.0 standard deviations above or below the mean for a particular subject were replaced by the subject's mean score plus or minus 2.0 standard deviations. Error rates did not vary significantly across conditions, F < 1 (related nonword, 2.9%; control, 2.2%). List significantly accounted for variance by subjects, F(1, 28) = 11.16, p = .002, but not by items (F < 1). List did not interact with contextual relatedness (F < l). As in Experiment 5a, lexical decisions were slower to nonwords when they were preceded by a related context than when they were not (993 ms vs. 955 ms) by subjects, F(1, 28) = 6.05, MSe = 19,656, p = .02, and by items, F(l, 46) = 3.94, MSe = 66,307, p = .053.
Experiments 5a and 5b yielded a pattern of results similar to Glucksberg et al.'s. Interference obtained when a target was a misspelling of a word semantically related to the preceding sentence context. It seems unlikely that Glucksberg et al.'s results were a function of item effects as might be suggested by Experiments 1 and 2. Taken with the earlier evidence that ambiguous words do not prime misspelled nonword targets, we conclude that the Giucksberg et al. results derived solely from the congruence of the sentence context and target.
General Discussion
Results and Discussion
All reaction times more than 2.0 standard deviations above or below the mean for a particular subject were replaced by This series of experiments investigated the relevance of the nonword interference methodology to issues concerning lexical access and postaccess integration. Several aspects of the results point to the conclusion that interference derives from judgments of the congruence of sentence context and target, not the influence of an ambiguous (or unambiguous) priming word on the target. As in Glucksberg et al.'s (1986) study, interference obtained when targets were misspellings of words that were congruous continuations of preceding sentence contexts. However, this result also obtained when the sentence context did not incorporate a priming word related to the target. Moreover, interference effects did not obtain when we eliminated the sentence contexts, leaving only the single-word primes. Thus, the nonword methodology cannot yield evidence for the multiple access pattern because a given sentence context is always, by design, congruent with only one of the "related" targets.
It is now well established that lexical priming tasks, especially lexical decision, are sensitive both to variables that influence lexical access and variables that influence postlexical and strategic processes (Forster, 1981; Seidenberg et al., 1984; Stanovich & West, 1983) . It is also clear that tasks can differ in the degree to which they are sensitive to strategic processes (Seidenberg et al., 1984) . Our results demonstrate that the nonword interference task developed by Glucksberg and colleagues is primarily sensitive to postlexical integration processes. The task is not an appropriate tool for investigating questions concerning contextual effects on lexical processing because it is not sensitive to the initial activation of meaning. Hence, the Glucksberg et al. results cannot be taken as evidence that multiple access of meaning is an artifact of backward priming.
We should be clear that our results do not rule out the possibility of backward effects in standard lexical priming paradigms; they show only that Glucksberg et al.'s studies do not bear on this issue. The range of conditions under which such effects occur remains to be determined. This being the case, we cannot be certain that backward priming is not the source of multiple access in studies of lexical ambiguity. In addressing this question, however, it is necessary to consider the evidence provided by the extensive literature on lexical ambiguity. The backward priming hypothesis does not provide a unified account of this literature. It is important to note that multiple access is not the only outcome to have been observed in cross-modal studies. Although this is the typical pattern, selective access has been observed under one condition: when the context activates some of the features of the lexical representation of one sense of an ambiguous word. There are two clear cases of this sort. Seidenberg et al. (1982) found selective access when the context contained a word semantically related to or associated with one sense of an ambiguous word. Tabossi (1988a Tabossi ( , 1988c ) demonstrated selective access when the context emphasized a salient feature of the dominant sense of an ambiguous word; she found multiple access with primes and stimuli modeled on those used by Onifer and Swinney ( 1981) .
The view that backward priming occurs whenever the processing of a spoken prime and semantically related visual target overlap in time does not account for this mixed pattern of results because both selective and multiple access have been obtained with essentially the same temporal parameters. Presumably, it is a contextual variable that determines which of these outcomes is observed. One view might be that selective access obtains when the context is sufficiently constraining (in a sense to be made more explicit below). Because backward priming did not occur in the Seidenberg et al. and Tabossi experiments, it would have to be assumed that rapid access of one meaning of an ambiguous word and integration with prior context blocked the backward priming effect. If this is the case, the interpretation of lexical ambiguity studies is exactly as it was before the introduction of the backward priming question. Some types of contexts yield selective access, but the results are not affected by backward priming. Other contexts yield multiple access, creating the potential for backward priming, but multiple access is not solely an artifact of this process.
This view is reinforced by other recent research. First, Rayner and Duffy (1986) have obtained evidence for multiple access of meaning in studies of eye movements during reading. The important aspect of their methodology is that the backward priming issue is moot because no target stimuli are presented. Second, Peterson and Simpson (in press ) studied the temporal conditions under which backward priming occurs in cross-modal studies. In a single word priming experiment, they used unambiguous prime-target pairs in which the direction of association was either forward--that is, the target was an associate of the prime (STORK-BABY)--or backward--that is, the prime was an associate of the target (BABY-SXORK). At a 0-ms delay, using auditorily presented primes and visual targets, they found both forward and backward priming with both the naming task and lexical decision tasks. At a 200-ms delay, they found forward and backward priming with lexical decision, and only forward priming with naming. When the same prime and targets were used in contexts that biased the prime word, only forward priming obtained with both tasks. The Peterson and Simpson contexts are similar to those used by Onifer and Swinney (198 l) . Thus it seems likely that multiple access would have been obtained with their contexts had the primes been ambiguous words, although this remains to be demonstrated.
Finally, Van Petten and Kutas (1987) measured eventrelated brain potentials (ERPs) to targets following ambiguous words in sentential contexts. The waveform of interest in the Van Petten and Kutas study is N400, which has been shown to be sensitive to the presence of semantic anomalies and the violation of expectancy during reading (Hillyard & Kutas, 1983) . Thus, the magnitude of the N400 waveform can presumably be used as an index of priming, given that smaller N400s obtain with targets that are preceded by a related than an unrelated prime. Van Petten and Kutas presented sentences one word at a time, and the target was presented at either 200 or 700 ms after the onset of the prime. At the short SOA, both unrelated targets and targets related to the contextually unbiased sense of the ambiguous word showed a larger N400 than the targets related to the contextually biased sense. However, the waveform to the targets related to the contextually unbiased sense began to converge with the waveform to the contextually related targets approximately 300 ms later. They argue for a backward priming interpretation of their results. The line of research initiated by Van Petten and Kutas is important because ERPs can provide a continuous online measure of processing (Kutas & Van Petten, in press ). How-ever, the interpretation of their results is far from clear. N400 may well index the perceived congruity of a word in context, rather than automatic priming effects. If so, the Van Petten and Kutas results would be equally consistent with either multiple access or selective access for the same reasons that the Glucksberg et al. (1986) results do not distinguish between these positions. The late positive shift for the targets related to the unbiased sense of the ambiguous word might reflect subjects becoming aware of the relation between the target and the prime (but cf. Van Petten & Kutas, 1987, p. 200 , for arguments against this interpretation of their data).
Thus, Van Petten and Kutas (1987) may well be correct in attributing the late convergence of the waveforms to the contextually biased and unbiased targets to a backward effect. The backward effect that is being monitored by N400 may be a late, conscious effect that is not related to initial lexical access. It is also possible that the early portion of the waveform to the target is reflecting general contextual congruity, whereas the later portion is reflecting the effects of the preceding ambiguous word. If this interpretation turns out to be correct, then the Van Petten and Kutas study would actually be demonstrating multiple access. In any case, the final interpretation of the Van Petten and Kutas results will have to await further research investigating the relation between N400 and forward and backward priming.
Lexical Ambiguity, Interactive Processes, and Modularity
Much of the impact of the lexical ambiguity studies of the late 1970s and early 1980s was due to the fact that multiple access was counterintuitive, especially given the top-down approach of the interactive models that were then in favor. The ambiguity results, in conjunction with studies of context effects in visual word recognition (e.g., the work of Stanovich and West, see Stanovich & West, 1983 , for a review), seemed to provide strong evidence against hypothesis-testing models of reading and language processing (e.g., Smith, 1971) .
What seems to be clear is that under a broad range of conditions, multiple senses of ambiguous words are partially activated. Multiple sense activation appears to be one of a class of multiple activation phenomena in lexical processing. Multiple pronunciations of nonhomophonic homographs, such as wind are activated in visual word recognition; phonological and orthographic representations for words are activated in both auditory and visual word recognition. There is also some evidence that semantic information related to partially activated lexical candidates is available prior to auditory word recognition (see Marslen-Wilson, 1987 , for a recent review).
What is interesting about the ambiguity research is that certain types of contextual information that are clearly compatible with only one meaning of an ambiguous word nonetheless yield multiple access. In the syntactic contexts studied by Tanenhaus et al. (1979) , only one reading of an ambiguous word yields an interpretable sentence (e.g., John began to WATCH). In contrast, the contexts studied by Seidenberg et al. (1982) and Tabossi (1988c) are in a sense more weakly constraining; they provide information that makes one reading more likely, but the alternative sense still yields an interpretable utterance (e.g., Theplumber used his PIPE). Yet these contexts yield selective access. These results have suggested to us that the processing system is organized in such a way that certain types of information influence lexical processing, and others do not Seidenberg, 1985) . What is needed is a more explicit theory of the representation of different types of contextual information and the mechanisms by which these types of information do and do not interact. In this vein, Tanenhaus and Lucas (1987) and have argued that whether or not context can constrain lexical access depends upon the types of knowledge representations involved. True interaction occurs only when there is a stored part-whole relation between the context and the information being processed (see Tanenhaus & Lucas, 1987 , for further discussion). This aspect of the processing system may account for the priming due to semantic featural overlap observed in studies such as Seidenberg et al. (1982) , Tabossi (1988c), and Schwanenflugel (1987) . It is also consistent with the interactions between feature, letter, and wordlevel nodes in a model such as McClelland and Rumelhart's (1981) . Context effects are delayed (postlexical) when feedback is categorically mediated, as in the case of syntactic contexts. According to this view, there are constraints on interactive processes, owing to the nature of the representations involved.
The facts about ambiguity resolution are also compatible with an alternative view. Multiple access is clearly incompatible with the heavily top-down, hypothesis-testing view of early interactive models. However, it is not incompatible with more recent parallel activation models for which partial activation of multiple sources of information is a basic characteristic. These models exhibit "bottom-up priority" (MarslenWilson, 1987) in the sense that multiple meanings will be partially activated in a broad range of contexts. This is largely a consequence of the fact that there is a stronger association between the meanings of an ambiguous word and their written or spoken codes than between one meaning and the information provided by context. That is, a word such as PIPE yields multiple access because the associations between the meanings and the letter pattern PIPE are stronger than the associations between a meaning and the information provided by context. However, when there is a closer relation between meaning and context (as, for example, in the case where they share semantic features), selective access will result.
It should be clear that these views are very similar, and it remains to be seen whether they can be distinguished empirically. Consider, for example, how each accounts for the fact that the syntactic contexts in studies such as Tanenhaus et al. (1979) yielded multiple access. According to one view, these contexts are simply too weakly constraining to influence the activation of word meaning; syntax typically predicts the grammatical class of an upcoming word, not its meaning. However, syntax is not unique in this respect; nonsyntactic contexts that are weakly constraining (e.g., the ones studied by Onifer & Swinney, 1981) will yield multiple access for the same reason. According to the alternative view, syntactic contexts have little effect not merely because they are weakly constraining but because they involve the wrong type of information. Syntax cannot constrain the access of meaning because there is no stored part-whole relationship between a syntactic category on the one hand and semantic features on the other.
In summary, both theory and data seem to be converging on the view that lexical access is a heavily stimulus-driven process that frequently results in the partial activation of multiple word senses. The specter of "backward priming" does not alter this conclusion. The challenge for future research is to develop a principled explanation for why this outcome obtains under particular conditions but not others.
